Introduction {#sec1-1}
============

Leprosy, also known as Hansen\'s disease, is a chronic granulomatous infectious disease caused by the obligate intracellular organism *Mycobacterium leprae*, that has a liking for the skin and nerves.\[[@ref1][@ref2]\] Leprosy is still an important health problem world-wide, with the highest incidences in Asia, Africa and Latin America.\[[@ref3]\] Infection is necessary for the onset of disease, but only a few infections lead to clinically recognizable lesions.\[[@ref4]\] Human genetic factors influence the acquisition of leprosy and the clinical course of the disease.\[[@ref5][@ref6][@ref7]\] Damage development in leprosy individuals is normally caused by the host immune responses driven to mycobacterial elimination.\[[@ref8]\] Ridley and Jopling have classified clinical leprosy uses histopathological and clinical features and the bacteriological index as well, into five types: Tuberculoid leprosy (TT) and lepromatous leprosy (LL) with three borderline groups, borderline tuberculoid (BT), borderline borderline (BB) and borderline lepromatous (BL).\[[@ref9]\] Tuberculoid leprosy patients have a fairly successful *M. leprae* specific cell-mediated immune response. Their lesions are characterized by epithelioid cell granulomas, participation of lymphocytes (mainly of Th1 type) and few if any detectable bacilli. In contrast, in the lepromatous form, the specific cellular immunity against *M. leprae* is almost absent,\[[@ref10]\] with diffuse dermal infiltrates characterized by poorly distinguished young macrophages with a heavy load of bacilli and a few T-cells mainly of the Th2 type.\[[@ref11]\] Thus, a protective immune response in leprosy is considered to rely on the cellular arm of the immune system, specifically on the generation of helper T-cells that can activate cells from the monocytic lineage (macrophages, dendritic cells and Schawnn cells, among others) to destroy the bacilli that they harbor, along with effector T-cells, giving them capable of killing these infected cells. Therefore, T-cell activation is a crucial step in leprosy immunity.\[[@ref12]\]

Several host genes that modulate the immune response to *M. leprae* infection have been suggested to influence the acquisition of leprosy as well as its clinical course.\[[@ref8][@ref13]\]

The protein tyrosine phosphatase non-receptor type 22 (PTPN22) gene, located on chromosome 1p13.3-p13.1 and encodes a lymphoid protein tyrosine phosphatase (LYP).\[[@ref14]\] LYP, which is specifically expressed in lymphocytes, is important in the negative control of T-cell activation, by dephosphorylating the kinases which recognized to be important in T-cell signaling,\[[@ref15][@ref16][@ref17][@ref18]\] as well as, binding to the adaptor molecule Grb2 (growth factor receptor-bound protein 2).\[[@ref19]\] Also, LYP through the formation of a complex with C-terminal Src Kinas (CSK) suppresses the downstream mediators of T-cell receptor signaling and downregulates the activation of T-cells.\[[@ref14][@ref20]\]

Attia *et al*., have reported the circulating regulatory T-cells vary in different clinical forms of leprosy.\[[@ref21]\] Moreover, a recent study has shown the PTPN22 alters the development of T regulatory cells in the thymus.\[[@ref22]\]

Several studies have shown that a functional mission PTPN22 C1858T (R620W) polymorphism confer susceptibility to several autoimmune diseases.\[[@ref23][@ref24][@ref25][@ref26][@ref27]\]

In two separate studies, Lamsyah and others and Gomez *et al*., remarked a significant association of the PTPN22 C1858T polymorphism with pulmonary tuberculosis (PTB) (which is caused by *Mycobacterium tuberculosis*) in a Moroccan population,\[[@ref28]\] and Columbian population,\[[@ref29]\] respectively.

Owing to the pivotal role of T-cell activation in immunity against leprosy, as well inhibitory effects of PTPN22 on the T-cell activation, for the first time in the world, we explored whether the polymorphism in the C1858T region of PTPN22 gene (R620W) was associated with susceptibility to the disease in the Azeri population of Northwest Iran.

Materials and Methods {#sec1-2}
=====================
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### Patients and controls {#sec3-1}

A total of 153 unrelated inactive treated leprosy patients which consists of 66 females and 87 males who were residing in Bababaghi Hospice in Tabriz, enrolled in this case-control study, from September 2008 to September 2010. The control group consisted of 197 unrelated healthy volunteers (98 females and 99 males) who were ethnically matched to the patients. Diagnosis of leprosy was established according to World Health Organization criteria. With classification according to the Ridley-Jopling system, there were 108 LL, 37 TT, 6 BB and 2 BT leprosy patients in this study. Their performance status was quantified by karnofsky performance status (KPS) scale.\[[@ref30]\] Performance was graded as mild (KPS 80-100), moderate (KPS 50-70) and severe (KPS 0-40). Furthermore, we determined other clinical variables such as age, sex, onset age of the disease, disease duration and clinical manifestation of disease. Ethnically matched healthy subjects with no clinical evidence or family history of autoimmune diseases, cancers, asthma and chronic infectious diseases such as leprosy were recruited in the Tabriz blood transfusion service. The project was approved by the Ethics Committee of Tabriz University of Medical Sciences and informed consent was obtained from all patients and healthy subjects. All joining individuals in this study were belonged to the Azeri ethnic group of Northwest Iran.

### Blood sampling {#sec3-2}

Ethylenediaminetetraacetic acid-added whole blood was collected from leprosy patients and controls.

### Deoxyribonucleic acid (DNA) extraction {#sec3-3}

Genomic DNA was extracted from peripheral blood leukocytes by the proteinase K method.

### Polymorphism typing of PTPN22 C1858T {#sec3-4}

PTPN22 C1858T polymorphism was genotyped by polymerase chain reaction (PCR)-restriction fragment length polymorphism. The forward and reverse primers were, respectively, 5′- ACTGATAATGTTGCTTCAACGG -3′ and 5′- TCACCAGCTTCCTCAACCAC -3′.

25 μl of PCR reaction mixture consisting of 375 ng of genomic DNA, 200 μmol/L dNTPs, 1.75 mM MgCl~2~, 1 × PCR buffer, 1 units of Taq DNA polymerase (Bioflex, Japan), 5 pmol of each test primer were employed. PCR reaction was carried out with the Mastercycler (peQlab, Germany) machine. Samples were initially denatured for 2 min at 94°C followed by 30 cycles of 94°C for 30 s, 30 s at 60°C and 90 s at 70°C. A 218-bp fragment containing the C1858T single nucleotide polymorphism (R620W) within the coding region of the PTPN22 gene was amplified. The products were checked on 2% agarose gel (Invitrogen, USA) containing ethidium bromide. Amplified products were digested using 10 units of RsaI (Thermo Scientific, Lithuania) per reaction overnight at 37°C. The mutant 1858T allele cannot be digested and yields one fragment of 218 bp, while the 1858C allele creates restriction site producing two fragments of 172 bp and 46 bp. Restriction patterns were observed by 3% agarose gel (Invitrogen, USA) electrophoresis with ethidium bromide staining.

### Statistical analysis {#sec3-5}

Data were analyzed by Pearson Chi-squared and Fisher\'s exact tests when proper. Similarly, genotype frequencies were compared within the patient series, stratified according to disease forms and clinical manifestations of disease using the Chi-square analysis or the Fisher\'s exact test when appropriate. Association of polymorphisms with age at disease onset, KPS score were determined using non-parametric Kruskal-Wallis test. Statistical calculations were carried out using SPSS (version 16.0, SPSS Inc., Chicago, USA) and Epi Info 2002 (Centers for Disease Control and Prevention, Atlanta, GA USA) statistical software packages. Statistical significance was defined as *P* \< 0.05. Hardy-Weinberg proportions were determined by applying the equation (*P*^2^+ 2pq + q^2^).

Results {#sec1-3}
=======

1858 PTPN22 C/T polymorphism was in Hardy-Weinberg equilibrium in patients and controls. The allele and genotype frequencies in the case and control groups are shown in [Table 1](#T1){ref-type="table"}. As shown in this table, no significant differences were demonstrated for 1858 PTPN22 C/T genotype and allele frequencies in the leprosy patients compared with the control group (*P* = 0.641 and 0.645; respectively). There were also no significant differences in the 1858 PTPN22 C/T genotype distributions between patients with different clinical forms and manifestations of leprosy (*P* = 0.757 and *P* = 0.144, respectively). In addition, there were no significant differences among clinical parameters (including the KPS score and the age of disease onset) and different genotypes of 1858 PTPN22 C/T polymorphisms in patients (*P* \> 0.05).

###### 

Genotype and allele frequencies of PTPN22 C1858T polymorphism in leprosy patients and controls

![](IJHG-19-403-g001)

No homozygous TT genotype was detected among leprosy patients or healthy subjects.

Discussion {#sec1-4}
==========

In our study, we found no relationship between the genotype and allelic frequencies of the PTPN22 C1858T gene polymorphism and vulnerability to leprosy. To the best of our knowledge, there is no investigation on exploring the association between PTPN22 polymorphisms and leprosy.

There are a few studies on evaluating the role of PTPN22 C1858T polymorphism in susceptibility to intracellular bacterial diseases. Two separate studies, in a Moroccan population\[[@ref28]\] and Columbian population,\[[@ref29]\] have reported the significant association of PTPN22 C1858T polymorphism with pulmonary tuberculosis (PTB). In these investigations, a potential protective role of the T allele of PTPN22 in PTB has been suggested. The PTPN22 1858C \>T SNP changes the amino acid at position 620 from an arginine (R) to a tryptophan (W) and disrupts the interaction between LYP and CSK, avoiding forming the complex and therefore, suppressing T-cell activation. *In vitro* experiments have shown the T allele of PTPN22 binds less efficiently to CSK than the C allele does, suggesting that T-cells expressing the T allele may be hyper responsive and so, individuals carrying this allele may be prone to autoimmunity.\[[@ref31][@ref32]\]

In concordance with our finding, Kouhpayeh *et al*. found the PTPN22 C1858T is not involved in the susceptibility to PTB in Iranian patients of Southeast Iran.\[[@ref33]\] These conflicting results may be a reflection of genetic heterogeneity and potential differences in linkage disequilibrium among various racial populations.

Bravo *et al*. has reported the PTPN22 C1858T polymorphism is not associated with susceptibility to *Brucella melitensis*, an intracellular pathogen, which causes the human brucellosis.\[[@ref34]\]

Variation in allele frequency of the PTPN22 C1858T (R620W) has been reported among different ethnic populations.\[[@ref33]\] To the best of our knowledge, the highest frequency of the minor allele (T allele) was found to be 15% in Finland.\[[@ref35]\] A comprehensive population study showed low frequency of T allele in China (1.43%),\[[@ref36]\] besides in some populations such as Azeri of the republic of Azerbaijan, this polymorphism indeed has not been found (T allele frequency of 0.37%).\[[@ref37]\] Kouhpayeh *et al*., found a low frequency of the T allele frequency of 0.8% in PTB and 2.0% in normal individuals, as well as, they did not detect individuals carrying the TT genotype among patients and controls, which shows that PTPN22 is less polymorphic in the Southeast Iranian population.\[[@ref33]\] Hence, in line with these observations, in the present study we found similar results (T allele frequency of 2.3% in leprosy and 1.5% in normal individuals) and not seeing the TT genotype carriers among leprosy patients and controls, for the first time in a sample of the Azeri Iranian population. These observations show PTPN22 is fewer polymorphic in our population. The low prevalence of minor allele in our population may account for the lack of association with leprosy. Therefore, further studies among different ethnicity populations are recommended.

Conclusion {#sec1-5}
==========

The present study didn't find any association of PTPN22 C1858T (R620W) with susceptibility to leprosy in Azeri patients of Northwest Iran.
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